. Supportive Data for the Anterograde TrkB Transport Mediated by CRMP-2, Slp1, Rab27B and Kinesin-1 (A) TrkB directly associates with Slp1/MBP-Rab27B GTPγS, but not with CRMP-2.
GST or GST-TrkB aa 465-668 (0.1 nmol) immobilized beads were incubated with His-Slp1 (0.6 nmol) or His-CRMP-2 (0.6 nmol) in the presence of GTPγS-bound 
SUPPPLEMENTAL EXPERIMENTAL PROCEDURES

Materials and Chemicals
Polyclonal anti-Sra-1 antibody raised against GST-Sra-1 was produced as previously described (Kawano et al., 2005) . Polyclonal anti-JIP1 and polyclonal anti-Alcadein α antibodies were kindly provided by Dr. T. Suzuki. The following antibodies were used: polyclonal anti-JIP2 and monoclonal anti-Kidins220/ARMS antibodies (Abcam Inc.
Cambridge, MA, USA); monoclonal anti-WAVE1, monoclonal anti-ERK2, monoclonal anti-Rab4, monoclonal anti-Rab5, and monoclonal anti-Rab8 antibodies (BD Biosciences); monoclonal anti-synaptophysin antibody (Sigma, St. Louis, MO, USA); 
Plasmid Constructs and Protein Purification
The complementary DNAs (cDNAs) encoding Rab4A Q72L, Rab5A Q79L, Rab11A Q70L (Fukuda, 2003; Tsuboi et al., 2005) , N-Cadherin (Kuroda et al., 1999) , and IGF-1R β-subunit (Taya et al., 2001) were obtained as described previously. Slp1, TrkB, and CRMP-2 fragments were amplified by PCR and subcloned into pGEX (Amersham Pharmacia Biotech, Buckinghamshire, UK), pRSET-C1 (Invitrogen, Carlsbad, CA), pEFBOS, pCAGGS, or pEGFP (BD Biosciences) vectors. All fragments were confirmed by DNA sequencing. The GST-or His-tagged protein was produced in BL21 (DE3) Escherichia coli cells and purified on glutathione-Sepharose 4B beads (Amersham Pharmacia Biotech) and Ni-NTA agars (Qiagen, Hilden, Germany).
GST-Fused CRMP-2 Affinity Column Chromatography and Mass Spectral Analysis
The affinity column chromatography was performed as previously described (Fukata et al., 2002) 
In Vitro Binding Assay
GST-fusion proteins were separately immobilized onto glutathione-Sepharose 4B beads (Amersham Pharmacia Biotech). The immobilized beads were incubated with rat brain lysate or His-tagged proteins in buffer B (20 mM Tris-HCl [pH 7.5], 1 mM EDTA, 50 mM NaCl, 1 mM dithiothreitol, 0.1% NP-40) for 1 h at 4°C. The beads were washed three times with buffer A containing 150 mM NaCl, and then the proteins bound to the washed beads were eluted by the addition of buffer B containing 10 mM glutathione.
The bound proteins were subjected to immunoblot analyses with the indicated antibodies. For binary assay, MBP-Rab27B was incubated with 30 µM GTPγS or GDP at 30°C for 60 min in reaction buffer (25 mM Tris/HCl [pH7.5], 10 mM EDTA, 1 mM DTT, and 5 mM MgCl 2 ).
Preparation of the Growth Cone Vesicle-Enriched Fraction
Subcellular fractionation of growth cones from developing rat forebrains of postnatal day 4 was performed as described previously (Igarashi et al., 1997) . Briefly, a perinuclear fraction was prepared from the developing rat brain, loaded onto the discontinuous sucrose gradient, and centrifuged at 28,000 rpm (100,000 × g, SW28 rotor, Beckman Coulter, Inc., Fullerton, CA) for 40 min. The growth cone particle fraction was collected from the interface between 0.32 M and 0.83 M sucrose. After trituration, the growth cone particle fraction was completely lysed by the hypotonic treatment with the use of 6 mM Tris-HCl (pH 8.1) and stirred for 45 min at 4°C. The samples were loaded onto a discontinuous sucrose gradient and ultracentrifuged at 25,000 rpm (83,000 × g, SW28 rotor) for 90 min. The interface between 0.6 M and 0.8 M sucrose was collected as the growth cone vesicle (GCV) fraction. We confirmed that GAP43 and SNAP25 were concentrated into this fraction, but cytosolic protein RhoGDI was not. For detection of the protein complex involved in the GCV fraction, we treated the GCV fraction with 2% TritonX-100. Then 0.2 ml of the GCV fraction was loaded onto 4.8 ml of a continuous glycerol gradient and ultracentrifuged at 41,000 rpm (160,000 × g, SW55 rotor, Beckman Coulter, Inc.) for 17 h. After centrifugation, 0.4 ml fractions were collected from Fr. 1 to Fr. 12. Then each fraction was analyzed by immunoblotting with the indicated antibodies.
Cell Culture and Immunofluorescence Analysis
COS-7 cells were cultured in Dulbecco modified Eagle medium (DMEM) with 10% fetal bovine serum (FBS), and transfection was performed with the use of Lipofectamin or Lipofectamin 2000 (Invitrogen), according to the manufacturer's instructions. The culture of hippocampal neurons prepared from rat of embryonic day 18 using papain was performed as described previously ) and then cultured on poly-D-lysine. Cells were fixed at the indicated time period with 3.7% formaldehyde in phosphate-buffered saline (PBS) for 10 min at room temperature, followed by treatment with 0.05% Triton X-100 for 10 min. For clear observation of the microtubules and proteins on the microtubules, we cultured hippocampal neurons for 3 d, rinsed them with PEM buffer (100 mM PIPES [pH 6.9], 1 mM EGTA, 1 mM MgSO 4 ) once, and treated them with extraction buffer (100 mM PIPES [pH 6.9], 1 mM EGTA, 1 mM MgSO 4 , 1% Triton X-100, 2% paraformaldehyde, 10 µM taxol). After incubation for 4 min at room temperature, the cells were fixed with 4% paraformaldehyde in PEM buffer for 20 min at room temperature. After undergoing blocking with 1% bovine serum albumin in PBS, the neurons were then incubated with each indicated antibody overnight at 4°C. Then the samples were washed and incubated with the appropriate second antibody. For immunolabeling of surface TrkB, neurons were incubated with anti-TrkB antibody in growth medium for 30 min at room temperature, washed with PBS, and then fixed with 3.7% formaldehyde in PBS for 10 min at room temperature.
The cells were observed with a confocal laser microscopy system (LSM510; Carl Zeiss, Oberkochen, Germany) built around an Axiovert 100 M (Carl Zeiss) or a Zeiss Axiophoto (Carl Zeiss) microscope.
Co-immunoprecipitation Assay
Rat brains (P6 and P7) were extracted by the addition of lysis buffer A (20 mM Tris-HCl [pH 7.4], 1 mM EDTA, 150 mM NaCl, 1.0% NP-40, 50 µg/ml PMSF, 10 µg/ml leupeptin, 2 µg/ml aprotinin, 1 µg/ml pepstatin), and then clarified by centrifugation at 100,000g for 30 min at 4°C. Especially for immunoprecipitation of Trk, we extracted rat brain with lysis buffer B (20 mM HEPES [pH 7.4], 150 mM NaCl, 1 mM EDTA, 1.0% NP-40, 10% [w/v] glycerol, 50 µg/ml PMSF, 10 µg/ml leupeptin, 2 µg/ml aprotinin, and 1 µg/ml pepstatin). COS-7 cells transfected with the indicated plasmids were extracted by lysis buffer C (20 mM Tris-HCl [pH 7.4], 1 mM EDTA, 150 mM NaCl, 0.1% NP-40, 50 µg/ml PMSF, 10 µg/ml leupeptin, 2 µg/ml aprotinin, and 1 µg/ml pepstatin). The soluble supernatants were incubated with the indicated antibodies for 1 h at 4°C. The immunocomplexes were then precipitated with protein A-Sepharose CL-4B (Amersham Pharmacia Biotech). The immunocomplexes were washed three times with lysis buffer, eluted by boiling in sample buffer for sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), and then subjected to immunoblot analysis with the indicated antibodies for endogenous proteins, or anti-tag antibody for tagged proteins.
Transfection into Neurons
The transfection of siRNA in hippocampal neurons was performed by using a calcium phosphate method or a Nucleofector device (Amaxa Biosystems, Köln, Germany), according to the manufacturer's instructions, before plating. At 72 h after transfection, neurons were collected and analyzed by immunoblot analysis. Plasmid DNA (2-4 µg) with or without siRNA (2 µg) was mixed with 100 µl of Nucleofector solution. Neurons
(1 × 10 6 to 0.5 × 10 6 ) were centrifuged at 12,000 rpm for 10 s in a 1.5-ml tube. After removal of supernatant, the pellet was mixed with a DNA/Nucleofector solution mixture by pipetting, and subjected to electroporation. Electroporated neurons were collected with Neurobasal/10% FBS medium mixed with Neurobasal/B27/GlutaMax (Invitrogen)-conditioned medium, which is 1 week-cultured medium of a high-density neuron culture. For preparation of the cell lysate, 1 × 10 6 neurons were seeded on a 35-mm plastic dish coated with poly-D-lysine and Laminin. For live cell imaging, neurons were seeded at a density of 0.3 × 10 5 neurons in each 13-mm poly-D-lysine-coated glass-bottom dish, and co-cultured with glial cells for 3 d. Two hours after seeding, we changed the medium to Neurobasal/10% FBS medium, and then 2 h later, we changed the medium to flesh Neurobasal/B27/GlutaMax medium. After 3 d, neurons were collected by 500 µl of SDS sample buffer, sonicated for 20 s, and boiled for 10 min. For normalization of the cell lysate concentration, we first performed SDS-PAGE and CBB staining. Samples were then analyzed by immunoblot analysis.
Transfection efficiency of plasmid DNA without siRNA is about 80%, whereas that of plasmid DNA with siRNA is about 60%. One hundred percent of neurons were transfected with Cy3-fused siRNA; however, the knockdown efficiency in single neurons was about 50-80%, depending on protein and sequences of siRNA.
Measurement of Longest Neurite Length
The measurement of axon length was performed as described previously (Fukata et al., 2002) . Briefly, neurons were fixed 3 d after plating, and the transfected neurons were visualized by immunostaining of anti-Myc antibody and Tau1 antibody (as axon marker) . The images of immunostained neurons were captured with the LSM 510. The longest neurite was stained by Tau1 antibody and its length analyzed with the LSM 510 software. At least 50 cells for each expressed protein were examined in each experiment. The data from at least three independent experiments were subsequently averaged, and the standard deviations were calculated.
Live Cell Imaging
Three days after seeding, the culture medium was replaced with 2 ml of Neurobasal medium without phenol red (Invitrogen)/B27/GlutaMAX. The neurons were incubated for at least 30 min before imaging. We clarified the longest neurite, which was three times longer than other minor neurites as an axon. To examine the movements of TrkB-mCherry in axons, we placed culture dishes in a CO 2 incubator (MI-IBC-IF, Olympus, Tokyo, Japan) equipped with a motorized inverted research microscope with focus drift compensation IX81-ZDC (Olympus) and set the incubator at the heat stage.
Under this condition, the neurons continued to extend axons at normal rates for at least 24 h, the longest time that was examined. Neurons were observed by epifluorescence microscopy with the Olympus Plan Apochromat ×60, 1.45 NA oil immersion objectives The average value for control siRNA-transfected neurons was set to 100% and compared with each siRNA-transfected neuron compared with each siRNA-transfected neuron.
